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[Claimfe)] 

H 'has l|An inorganic oxide colloidal particle embellished with a chain macromolecuk? 
compound which introduces a radical polymerization initiator which has a different, 
electric charge from this colloidal particle into the surface of an inorganic oxide 
colloidal particle which lias a negative charge or positive charge which carried out 
mono dispersion ink* an organic solvent, adds, subsequently polymerizes a 
polyonaazntion nature monomer, and is obtained. 

[Detailed Description of the Invention] 
[0001] 

I industrial AppliaitkmiThis invention relates to the inorganic oxide colloidal particle 
embellished with the chain tnacromoieei.de compound. 

1.00021 

{Description of the Prior Art jCooventionafiy, the inorganic oxide particle by which 
surface treatment was earned out has high demand for the use as a filler lor raising 
the surface slippage of synthetic resin films, such as magnetic tape, etc. and various 
research and development are done. . For example, were processed by JP f H2-MhJ03 
with sililation reagents, such as Silang of the open chain compound of low molecular 
weight, or aromatic compounds. The pmvdorvd silica which can he homogeneously 
distributed to an organic solvent is proposed, and the silica particle which was 
embellished with the multipoint knot -'pattern Polymer Division sililation reagent and 
in which re dispersion is homogeneously possible to an organic solvent is proposed at 
<JP,H3-271U4,A. 

10003] However, the silica particle processed with said multipoint knot-pattern Polymer 
Division sililation reagent or the sililation reagent with a. short chain of low molecular 
weight has the problem thai adhesion with a synthetic resin is had when using it as ft 
filler of a synthetic resin film, and a silica part icle drops out easily. 
[0004] Although the trial which embellishes the particle surfaces, such as silica and 
titanium oxide, with a high molecular compound by a grafting reaction is also 
performed, about the inorganic oxide colloidal particle embellished with the chain 
macromolecs.de compound in which mono dispersion is possible by wafer or the organic 
solvent, it is not yet known. 
[0005] 

[Objects of t he InventionjMono dispersion is homogeneously possible for the purpose of 
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tuiH mu utn !i so w mi ui \ i t i ( f_ i? i' - >h< os- nt 1 to* ft i- ii p I'Munm ii e 
inorganic oxide colloidal particle embellished with f lic chain maeromofoouio compound 
of the single; point knot pattern excellent in stability. 
[0006] 

I Summary of Iiwen.tion.iThe inorganic oxide colloidal particle of tins invention 
introduces the radical polymerization initiator which has a different electric charge 
from this colloidal particle into the surface of the inorganic oxide colloidal particle 
which ha« the negative charge or positive charge which carried out mono dispersion 
into the organic solvent. Subsequently, it is the inorganic oxide colloidal particle which 
adds, polymerizes a polymerization nature monomer and is obtained and which was 
embellished with the chain loaoromoiecuie compound. 
[0007] 

[Detailed Description of the Invention! !n this invention, as an inorganic oxide colloidal 
particle, Usually, the inorganic oxide colloidal particle which has the negative charge or 
positive charge known can be used. For example, Si 02. alummum20T T102, Z.K)2. 
S i02a rabdu rai nu m.203 hesides oxide colloidal particles, such as Pe20o, Compound 
inorganic oxide colloidal particles, such as Si02-B20o\ Ti02andhe02, Sn02andSh205. 
Si02andalu.minum20&andTi02, Ti02, €e< >2. Si02, are illustrated. It is also possible to 
use inorganic colloid particles, such as MgF2 and CaF2. 

|.0008]Using the multiple oxide sol indicated to Toku* dioi;h83o78 v 1 ■ > i ed 
previously also has a desirable applicant of an application concerned as a colloidal 
solution containing tfie ahove-mentioned corn pound inorganic oxide colloidal particle. 
That is. the colloidal particle in this multiple oxide sol has solid acid. and. moreover, its 
specific surface area is large at porosity. Therefore, if is because it. is easy for the 
colloidal particle surface concerned to introduce the radical polymerization initiator 
which has a different electric charge from a colloidal particle and the electrostatic 
interaction of the colloidal particle surface and said polymerization initiator becomes 
strong. 

1.00091 Such multiple ox ale sol adds simultaneously the silicate of an a lkaline metal, 
and an alkali soluble inorganic compound in pB ten or more alkaline aqueous solutions, 
tor example, and is manufactured by making a colloidal particle generate without 
controlling the pH of this reaction mixture. 

[OOlOjMore than 10 m2/g of especially the specific surface area of the inorganic oxide 
colloidal particle used by this invention is { more than 2 m2/g .1 preferred. In order to 
consider it as the organic solvent dispersion colloid solution of a request of the colloid 
solution manufactured by the aforementioned method, it- can prepare carrying out 
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solvent substitution using ultrafiltration membrane etc. with a conventional method. 
As for tiie mean particle diameter of this inorganic oxide colloidal particle, it is 
desirable for there to be 1000 nra or less in. the range of 7-800 run preferably. 
[0011 jAs a. radical poi yanerixai ion initiator of this invention, it is 2,2foizobis 
{2-melhyl-N-phenyl propioiiamidin) dihydrochioride, 2, and 2 , -azobis as a radical 
polymerization initiator which has positive charge. 

[Nd4-chlorophcnyl)-2niH. i lirvlpn)pionatih.dinj Di hydrochloride, 2, and 2'-axobis 
iN-(4-hy»lrosyphvnyl)-2-innl;hytpropkjmtmidinl Dihydrochioride. 2, and 2S,mabis [The 
2- methyl- N -(phenyl methyl)- propmnamidmi Dihydrochioride, 2. and 2fo.ixobis [The 
2-niet.hyb Nf -(2-propenyl)- propionarnidinl Dihydrochioride, 2, and 2'-azobls 
( 2 • metby Ipropuma ra idin) dihydrochioride, 2. and 2 : -azobis 

lN-{2-hydrnxy(H.hyl)-2-nt«thylpropioriamidinJ Dihydrochioride, 2, and 2fo.ixobis 
|2-("5-metbyl-2-imidaznrine 2-y.l) propane! Dihydrochioride, 2, and 2'-azohis 
l.2-(2-iiindazoline 2-yl) propane] Dihvdroehiorido, 2. and 2'-azobis i2-(Tofo.7-tetra hydro 
il l- g Tdiazepine 2-yl) propane i Dihydrochioride, 2, and 2'-azobis !2-(fofoo,Chtryrahydro 
pyrimidinc-2~yi) propane] Dihydrochioride, 2, and 2'-azohis 

!2-(0diydroxy-2.4,nfoaHirahydro pyrimidine-2-yi.) propane] Dihydrochioride, 2, 2'-ozobs.s 
{2 ■ [l-(2-hydronalium KIECHIRlD-2nmidas!so1i»6 2-yl] Propane) dihydrochioride etc. 
can -use the usual azo polymnmation initiator. As a radical polymerization initiator 
which has a negative charge, 4,4'-azobis (4-ryaaovaforfo arid), potassium porsuifate, 
ammonium perfoliate, etc. can lie used. 

h i l2H''he poh met r. at ion nai ore monomer used for this invention should just be what 
produces a radical polymerization. For example, ethylene, propylene, styrene, 
V'CM/PVC. a vinylidene chloride, Vinyl acetate, methyl rnethaeryiate, acrylic acid, 
methyl aerylate, Monomers, such as arrylonitrile, aeryhim.ide, butadiene, isoprene, 
eldoropreno, methyl eyanoaerylate, N- vinyl car BAZORU, N-vrayi pyrrohdone, an 
acrolein, and nitroathylene, can he mentioned, the above -fne.ntio.ned monomer -- 
independence - or it combines and a chain maeromoleeule compound is made to 
generate a polymerization or by carrying out eopolyinerixation 

10 1 ''\'< v how to emir dtish th< above- mentioned inorganic oxid< colloidal particle 
with a chain macromoiecuie compound is explained. To the colloidal solution containing 
the inorganic oxide colloidal particle which has the negative charge or positive charge 
which t amrd out mono dispersion into the organic soiveni suitable for polymerizing 
introduction and a monomer The radical polymerization initiator which has a different 
electric charge from this colloidal particle dissolved in wafer or an organic solvent is 
added, and the polymerization initiator is introduced by an electrostatic interaction on 
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the surface of © colloidal particle. The range of 0,:i to 10 weigh!: section i*s suitable for 
the addition rate of a poi.ymo.rixa lion initiator to oxide 100 weight section of a colloidal 
particle. 

l'0014]Subseq uently. said polymerisation nature monomer is added to the 
above-mentioned ooiioidai solution, and a. polymerization reaction is performed by the 
usual methods, such as heating tins colloidal solution at 40-90 **. Thus, the inorganic 
oxide colloidal particle dispersion colloid solution embellished with the chain 
maeromolecule compound of the single point knot pattern is obtained. Carrier fluid of 
the embellished inorganic oxide colloidal particle can be used as an organic solvent, 
water, or these mixed solvents by whether the chain macromoleeukt compound to 
embellish is hydrophobics fcy or it is hydrophobe nature. 

; i() 15] The number average molecular weight of the grown-up chain macwmoleeule 
compound is in the range of 1.000-200,000, and it is still morn preferred TOOth 150.000, 
and that it. is especially in the range of 1.0,000- 100,000. Since the chain is short when a 
number average molecular weight is smaller than J .000, by making into a filler the 
inorganic compound colloidal particle embellished with such a compound, when it is 
added and used lor a synthetic resin, adhesion with a synthetic resin is bad, and what 
is called an anchor effect is not. acquired. When a number average molecular weight is 
larger than 200,000, since the monodisper.se nature to an organic solvent worsens and 
tlec of the inorganic oxide colloidal particle embellished increases, it is not preferred. 
|001 Olio order to stabilize a colloidal solution an the occasion of a polymerization 
reaction, it, is desirable to introduce into the tormina! of a chain maeromoioctde 
compound the monomer or chain transfer agent which has an electric charge of a 
colloidal particle and a same sign. This is because nemo dispersion can he carried out 
in. the state where it was stabilized in the solvent, without the high molecular 
compound introduced into this colloidal particle repelling each other, and a colloidal 
par tic I e send e using. 

1 00 17] The high molecular compound which has not been combined with an unreaeted 
monomer and the colloidal particle surface is extracted and removed from this colloidal 
solution after the end of a polymerization reaction. If solvent substitution is performed 
by the method which can also consider it as the powder of the inorganic oxide colloidal 
particle embellished with She chain macromolecule compound if it evaporates and the 
solvent of the colloidal solution concerned is removed, and is usually performed, The 
colloidal solution containing the inorganic oxide colloids] particle embellished with the 
chain omcror.nolecu.le compound which makes a desired organic solvent carrier fluid 
can also he prepared. 
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kXHBJAs for the quantity of the i-.ham nmn'omuleeuie compound which embellishes an 
inorganic oxide colloidal particle, in. this invention, it is desirable that it, is m the- range 
of 0.5 to do weight section to this colloidal particle 1.00 weight, section. Even if the 
quantity of a high molecular compound adds as a filler the inorganic oxsde colloidal 
particle embellished with lass than 0.5 weight .sections to a synthetic resin etc., a 
desired anchor effect is not. acquired. When exceeding 50 weight sections, the layer of 
the chain macmraoleeule compound formed on the surface of a colloidal particle only 
becomes dense, there is no change in an anchor effect, and it is not economical. 
[0019] 
[Example! 

[Working example l] Under a nit rogen atmosphere, at the room temperature, churning 
was continued for 2 hours and 2000 g of colloidal solutions (made in catalyst Chemical 
industry 5 % of the weight of silica concentration) containing a silica colloid particle 
with a mean particle diameter of d50 oil! winch makes etha.no I carrier fluid were 
deaeratet flu sohitioi whub dissolved 0.5 e ol 2 2 izohis '2 orrelb propane) 
dihydrochiondc in the methanol 24. 5g at. this was added. 

[0020J Subsequently, holding this colloidal solution at 00 **, 80 g of styrene which 
earned out distillation under reduced pressure was added over ■! hours, and the 3 -.me I. 
cult pro Rion acid 3.0g was added to this after the end of addition, and also it agitated 
for 15 minutes. Subsequently, it cools to 1.0 ** promptly and in addition, the reaction 
was stopped by extracting an unreacted monomer and polymer of isolation, agitating 
500 mi of diethylother to this, Then, this mixed liquor was settled and the ether layer 
was removed. 

[002.1'fThe colloidal solution containing the silica colloid particles which the repetition 
line removed the unreaeted material d times, and wen- embellished with polystyrene in 
this operation was obt.ai.ned. Suhsequem.iy, this colloidal solution in ultrafiltration 
membrane (cere flow by the Ninon Mills pore Limited). Solvent substitution was carried 
out, it condensed, adding isopropyl alcohol and the colloidal solution containing the 
sdiea colloid particles embellished with the polystyrene which makes carrier fluid 5.5% 
of the weight of isopropyl alcohol as an oxide was obtained. 

i 0022)1 ius, about the prepared colloidal solution, measurement nid observation of 
description as shown below were performed. 

(1) Alter drying the colloidal particle separated with the specific surface area 
uhraeentrifuge of the inorganic oxide colloidal, particle at 150 ** for 24 hours, it 
measured with the BET adsorption method. 

(2) The mean-pa rtide-dia meter colloidal particle of the inorganic oxide colloidal 
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particle was diluted with each solvent, and it measured using the 
dynam.ie-iight-s.cai.t.eri«.g size distribution measuring device (Nozakb NI.COMP-370). 
[0023] 

(3) Coefficient of variation of an inorganic oxide colloidal particle (CV value) 

It measured with the measuring device same as the above. However, CV 
va?ue~{standard deviation/mean particle diameter) xlOO It is by 

(4) Loss in quantity of 150-1.000 ** was calculated as a quantity of an ornamentation 
high molecular compound by the thermo gravity analysis apparatus about, the sample 
which dried the particles obtained by an tdtra centrifuge separating the rate colloidal 
particle of an ornamentation high molecular compound at 150 ** for 20 hours. 
[OOiM'Ko.) 'liie stability colloidal solution of the colloidal particle was settled for one 
week, and it observed by viewing. 

O ... What I precipitation is cot regarded as i ** ... What [ precipitation is regarded as 
for a while J x ... The colloidal particle winch obtained it by carrying out reduced 
pressure drying of the filing ((>) redispersihility colloidal solution in winch a lot of 
precipitation is seen was again distributed to the original solvent, the colloidal solution 
of 1.0 % of the weight, of concentration was prepared., and visual observation was 
similarly carried out about, stability 

|(.X)25lThe preparation conditions of a colloidal solution arc shown in Table 1, and the 
description of colloidal solutions, such as the above-mentioned measurement result and 
an evaluation result, is shown in Table 2. 

{{) 20.i[.Yv » 1 ins example 2i I ndet a nitrogen Omosphore ai the room temperature, 
churning was continued for 2 hours and 2000 g of colloidal solutions (5 % of the weight 
of oxide concentration) containing a silica alumina multiple oxide colloidal particle with 
a mean particle diameter of 500 n.m which makes ethane! carrier fluid were deaerated. 
Holding this colloidal solution at 00 ** after adding to this the liquid which dissolved 
2.0 g of 2,2'-azobis {2-amidinopropane) ddtyd rod. deride in the methanol B8g. 100 g of 
styrene which carried out distillation under reduced pressure is added over o hours, 
and it is Tmel cub propionic acid to this after the end of addition. d.O g was added and 
also ft. agitated for 15 minutes. 

i 00271 Subsequently, it cools to 1.0 ** promptly, and in addition, the reaction was 
stepped by extracting an un reacted monomer and polymer of isolation, agitating 500 
ml of diethylether u this. Then, this mixed liquor was settled and the ether layer was 
removed. The stable colloidal solution containing the silica alumina .multiple oxide 
colloidal particle which the repetition line removed the unreaeted material 0 times, and 
was embellished with polystyrene in this operation was obtained. 

0 



UOLHISuhv-uj i' n ! On- t >ll< id. J -.ohnum m t h i Cifiinhim n <. mh it UmilL by 
the Nihon Mi.lii.po.re Limited). Solvent, substitution was carried out,, if condensed, 
adding srbuianoL and the stable colloidal solution containing the silica alumina 
multiple oxide colloidal particle embellished with the polystyrene which makes carrier 
fluid 1,5% of the weight of n-bufcenol as an oxide was obtained. The adjustment 
condition and description of this colloidal solution are shown in 'fable 1. and 2. 

t|l n scanning electron ni ograph of the colloidal partieh embellished witl the 
chain maeroinoiecuie compound obtained in working example 2 is shown in drawing .1, 
and the scanning electron micrograph of the colloidal particle before being embellished 
is shewn in drawing 2. In drawing 1. when re dispersion of the colloidal particle 
embellished with the chain macro molecule compound which seams to condense was 
carried out into the solvent, the stable colloidal solution in which the colloidal particle 
carried out: mono dispersion was obtained. 

1 00 30.1 (Working example 3j Under a nitrogen atmosphere, at the room temperature, 
churning was continued for 2 hours and 2000 g of colloidal solutions {1.0 % of the 
weight of oxide concentration) containing a silica alumina multiple oxide colloidal 
particle with a mean particle diameter of 400 nm winch makes ethane! carrier fluid 
were deaorated. It is 2 and 2'-azobis to this. |2-(f>- hydroxy -1 „;>,(>• tot rah yd ro 
pyrimidinm2 yl) propane! 1060 g of methyl methaerylate which carried out distillation 
under reduced pressure while holding this colloidal solution at 70 **, after adding the 
liquid which dissolved 3.8 g of dihydroehloride in the methanol 22g is added over 5 
hours, and it is done! cult propionic acid to tins after the end of addition. 6.7 g was 
added and also it agitated for I hour. 

SOO.UlSubsequently, it cools to 10 ** promptly, and in addition, the reaction was 
stopped by extracting an unreaeted monomer and polymer of isolation, agitating f>00 
ml of diofhyfcther to this. Then, tins mixed liquor was settled and the et her layer was 
removed. The stable colloidal solution containing the silica alumina multiple oxide 
cullou'laS particle by which the 3 tunes repetition line was einbelbshed with poly methyl 
methaerylate in tins operation was obtained. 

[O032]Subsequently, this colloidal solution in ultrafiltration membrane (oera flow by 
the Nihon Mrilipo.ro Limited). Solvent substitution was carried out, it condensed, 
adding ethylene glycol, and the stable colloidal solution containing the silica alumina 
multiple oxide colloidal particle embellished with the poly methyl methaerylate which 
makes carrier fluid 30% of the weight of ethylene glycol as an oxide was obtained., 'the 
adjustment condition and description of t his colloida l solution arc: shown in Table 1 and 
2. 



IJUbalS Working ovtmpie i\ I noes a mtrouo.t umosplure ;U file mom tmrqn on ue . 
churning was continued for 2 hour* and 5000 g of colloid;}! solutions (2 % of the weight 
(•' oxide concentration) eo urnig ovoi mltipl< oxidi coll le with a 

mean particle diameter of 1*0 run which makes methanol carrier Iliad were deaerated. 
ft is 2 and 2'mxobis to this. |2U2-i nudazobne 2-yi) propane] adding 2.1 g of 
Suooreapu.ipropion.ic acid to this, and adding 90 g of vinyl acetate which subsequently 
carried out, distillation under reduced pressure over 2 hours, holding this colloidal, 
solution at 50 **, after adding the liquid winch dissolved 4.8 g of dih ydrochloride in the 
methanol 72.2g. - after the end of addition - it agitated for SO mi nutes. 
jOOSdlSubsoquently ■■■ cools to 1.0 ** promptly, and in addition, the reaction was 
stopped hy extracting an unreaeted monomer and polymer of isolation, agitating 7(H) 
ml of diethylcther to this. Then, this mixed liquor was settled and the ether layer was 
removed. Tin stable colloidal solution containing the si lira alumina multiple oxide 
colloidal particle by which the 3 times repetition line was embellished with polyvinyl 
acetate in this operation was obtained. 

[0035J Subsequently, this colloidal solution in ultrafiltration membrane (eera flow by 
the Nibon Miliipore limited). Solvent substitution was carried out, it condensed, 
adding ethylene glycol and the stable colloidal solution containing the silica boron 
multiple oxide colloidal particle embellished with the polyvinyl acetate which makes 
carrier fluid 30% of the weight of ethylene glycol m an oxide was obtained. The 
adjustment condition and description of ibis colloidal solut ion are shown in Table 1 and 
2. 

>li\ t ng exarnpk 5] India a nitrogen u,mospher< n tie com temperatun 
churning was continued for 2 hoars arid 2500 g of colloidal solutions (3 % of the weight 
of oxide concentration) containing a titania silica alumina multiple oxide colloidal 
particle with a mean particle diameter of 220 nil) which makes ethane! carrier fluid 
were deaerated. Holding this colloidal solution at 0e **, alter adding to this the liquid 
which dissolved S.O g of 2,2'-a/obis (2-H»njdinopropane) dihydrochlonde in the methanol 
25g. adding the mixed liquor of 44.1 g of solution (SO % of the weight of solids 
concentration) of the sodium ahylsuhbnate which carried out distillation under reduced 
pressure to the acrylic acid S4.7g which carried out distillation under reduced pressure 
to this over 2 hours " after the end of addition - it. agitated for 15 minutes, 
lOOSTlSub-oquen! h it. cooled to 10 ** promptly, and in addition, it washed, adding 
methanol in ultrafiltration membrane (Asa hi Chemical Industry make: SIP- 1.013), 
agitating methanol to this, and the reaction was stopped by removing an unreaeted 
monomer and polymer of isolation. Then, the stable colloidal solution containing the 
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\A ) u ' -tic i alumina i«u u >!< oxide ( >i h< si particle which miiu'd^ um I it h< u mi - 
20% of the weight of tain con teat ion an an oxide, and makes methanol carrier fluid and 
which was embellished with poly sodium aliyktdfonate-poiyaeryiic acid was obtained. 
The preparation conditions and description of a colloidal solution are shown in Table 1 
and Table 2. 

(0038] [Working example 6l Under a nitrogen atmosphere, at the room temperature, 
churning was continued for 2 hours and 3800 g of colloidal solutions (i % of the weight 
of oxide concentration) containing an antimony silica boron multiple oxide colloidal 
particle with a mean particle diameter of 31 ram which makes ethunoi carrier fluid 
were dcaeratcd. The liquid which dissolved 1.23 g of 2,2'-azohis (2-am id i nopropane) 
di hydrochloride in the methanol 31% at this, Having added 5.8 g of 
3-mereaptopropkmic acid, and holding this colloidal solution at 55 **, it added over 4 
hours and 35 g of mefhaeryiic mod 2 hydroxyefhy! which carried out distillation under 
reduced pressure to this was agitated after the vm j of addition tor further 1 hour. 
I K)39| Subsequently, if cooled in 10 ** promptly, and in addition, it washed, adding 
water in ultrafiltration membrane G\sahi Chemical Industry make: SIP- 101.3), 
agitating a lot of water to this, and the reaction was stopped by removing an un reacted 
monomer and polymer of isolation. Then, t he stable colloidal solution containing the 
antimony silica boron multiple oxide colloidal particle which condenses until it becomes 
20% of the weight of eeacentrat ion as an oxide, and makes water carrier fluid and 
winch was embellished with poly methaerylie acid 2 hydroxyechyl was obtained. The 
preparation conditions and description of a colloidal solution are shown in Table 1 and 
Table 2. 
[0040] 
[Table 11 
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[Table 2] 

\m<nmt si dab i < up. > ^ibibf \ v\e f up . vi opi< !e dt s< j .fa u -.ohd- t em ent i A ion 
particle diameter CV value ornamentation of a colloidal solution .I5wt% 670nm 9.1% 
3,7w!% O ** working example 2 15 720 7.8 14.9 O O working example 3 30 480 0.3. 
1 7.3 O O working example 4 30 230 10. 1 28.0 O O working example 5 20 280 20.9 8.9 O 
O working example 6 204 5 24,4 10.1 O 0 [004 2 1 

1 110 fleet] Since it distributes homogeneously to almost all organic solvents, alcohol 
ketone : ether aromatic hydrocarbon, aliphatic hydrocarbon, etc. can he used lor the 
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inorganic oxide colloidal particle ent!>< !Vh d with the chain macromi decuJe com pou nd 
of this invention as a reacting agent with the filler for refining of various resin, and 
various resin, etc. 

!0043jSince especially this inorganic oxide colloidal panicle has a Song chain, when if is 
used as an additive agent (filler) to a synthetic resin, it can demonstrate the anchor 
effect outstanding in (lie synthetic resin, and can raise the functionality of a synthetic 
resin to the maximum extent. In addition, fillers for support, such as prevention from 
electrification, prevention from blocking, an organic matter, coloring matter, or metal, 
cosmetic*, a toner, the hand of textiles, waH\fpruufm\ss. Or it is suitable even if it uses 
it for uses, such as auxiliary agents, such as additive agents for improvement, such as 
opposite friction nature, lubricant, a lubricating agent, and a defoamhig agent, a filler 
for paints, a hard court agent of resin, and a slide nature grant agent of a steel plate. 
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